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Additional example on in vivo application of recharged complexes. 

The recharged triple complex DNA/linear PEI(lPEI)/polyacrylic acid (pAA) containing 
P-galactosidase-expressing pCILacZ plasmid was prepared in 10 mM HEPES, 0.29 M 
glucose, pH 7.5 at 1 :4:1 weight ratio at the DNA concentration of 0.2 mg/ml. 

A DNA expression vector containing the gene for p-galactosidase was delivered to 
biliary epithelial cells via the sealed end of the tubing, which was opened and the 
solutions were injected under low pressure. 24 hours after total bile duct obstruction with 
sealed polyethylene tubing, the tubing was opened, letting the bile leak out, connected to 
31 G needle and 0.12-0.14 ml of DNA/PEI/pAA recharged complexes were infused over 
5 seconds. The syringe remained connected to the tubing for 10 minutes and the infusion 
was repeated at 10 and 20 minutes after the first infusion, reaching a total amount of 
injected solution of 0.4 ml. Then tubing was sealed with hot forceps prior to syringe 
disconnecting. 

Staining for P-galactosidase activity was employed to determine the cells transfected with 
this complex. In brief, 24 hours' posttransfection with pCILacZ gene, the animals were 
sacrificed. Immediately after the animals were euthanized, the livers were harvested and 
embedded in O.C.T. compound and snap-frozen. 5-7 micrometers frozen sections were 
prepared using the cryostat Microm HM 505 N from (Carl Zeiss, Goettingen, Germany), 
mounted on the charged precleaned slides (Fisher Scientific) and air dried overnight at 
room temperature. Before p-galctosidase staining the slides were fixed in 2% 
formaldehyde for 10 minutes. Then sections were washed three times with PBS, and 
incubated for 4 hours in a solution containing 1 mg/mL X-gal (5-bromo-4-chloro-3- 

indolyl-D-galactopyranoside), 25 mmol/L K 3 Fe(CN) 6 , 25 mmol/L K4Fe(CN)6 (3H20), 
and 1.5 mmol/L MgC12 in PBS at 37°C. Blue-stained cells expressing the p-galactosidase 
gene were examined under Axioplan-2 microscope and pictures were taken with the aid 
of AxioCam digital camera (both from Carl Zeiss, Goettingen, Germany). Portal areas in 
non-counterstained sections were determined by finding two and more adjoining vessel- 
like structures. 




Fig. 1. Frozen section of the liver one day after total bile duct ligation, DNA/lPEI/pAA 
tranfections were carried out 24 hours' post-bile duct ligation using the pCILacZ reporter 
plasmid. Only biliary epithelial cells adjoining to portal areas structures are stained with 
X-gaL Magnification xlOO. 

Examination of X-gal- stained section revealed that 10-50% of portal triads (depending 
on area of section) included blue-stained cell groups expressing p-galactosidase gene. 
The gene delivery efficiency was such that in some areas it was extremely rare to find 
two and more adjoining vessel-like structures without staining. In some stained structures 
a low-dense staining appeared in the center, suggesting a leaking of stain into the bile 
duct lumen, indirectly confirming a specific targeting of bile ducts. 
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